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The determination of the moisture and density of soils by the nuclear methods was first reported by Cornell University in 1950.
These nuclear probes were for the measurement of subsurface soil moisture and density. From 1954 to 1958, subsurface
measurements of soil moisture and density were made by the Materials and Research Department in cooperation with the
University of California on several highway projects. By 1958, surface gages were developed for measuring soil moisture and
density. During February 1959, a complete set of nuclear probes were ordered from the Nuclear-Chicago Company, the only
manufacturers of these nuclear probes at that time.

From 1959 to 1961, attempts were made by the Materials and Research Department to use the Nuclear-Chicago surface probes
on various highway projects. During 1959, a major portion of the time that the equipment was used was spent repairing the nuclear
equipment so that only scattered field results were obtained. In 1960 and 1961, the equipment functioned properly and comparative
readings with sand volume tests were obtained in field studies. The densities indicated by the nuclear surface probe ranged from
zero to fifteen pounds higher than the densities determined by sand volume tests. Limited tests were then run in the laboratory
using soil compacted in a large mold. It was found that the densities indicated by the nuclear probe, using the manufacturer's
calibration curve, were consistently high. As the manufacturer then claimed that one calibration curve could be used for all soils, this
caused considerable concern. During this period, several other items were investigated and are summarized below:
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